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A _ Space-Based Interferometer

* used for astrometry:

- measure baseline and delay lines using
metrology system

* used for imaging

- measure intensity (mag) and phase (via
delay line distance) of central fringe of
interference pattern

- vary baseline and rotate siderostats about
LOS to target star by rigid body motion

- reconstruct image from 2-D spatial IFT of
the measured intensity

Light from target star
Light from guide star / |

ol

/] N\
E T \
AN
~ Fringe detector —\—\ - - - = -
[ \ |
AN
| y
|y
= N
L —j variable delay line
L »-l

MIT Space Engineering Research Center
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Model Mission for SERC
Interferometer Testbed

50 meter baseline provides 10-3 arc-sec
resolution at A = .5 um

1 meter diameter siderostats

* to observe 10th magnitude star for 5 sec
requires pathlength stability of 80 nm rms
for f>0.25 Hz

actual testbed: baseline of 3 meters; also
target 80 nm rms pathlength stability

LOS to Star

Fourth Vertex

MIT Space Engineering Research Center
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Active Strut Configuration

* stiffness selected to match the local
impedance of truss structure (~8N/um)

e +/-30 um of stroke

[0
|
:
:
:

PIEZOCERAMIC ACTUATOR WITH
INTERNAL STRAIN MEASUREMENT
(PHYSIK INSTRUMENTE)

ACCELEROMETER
Hl (KISTLER)

MIT Space Engineering Research Center
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